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Recently, tremendous efforts have been devoted to the development of novel materials for 
advanced energy storage devices that simultaneously possess high energy density and power 
density. Two-dimensional (2D) materials have been considered to be promising in the field of 
large-scale energy storage. After the discovery of graphene, a large family of two-dimensional 
transition metal carbides/nitrides (MXenes), derived from MAX phase precursors, have attracted 
extensive attention owing to the superior physical and chemical properties, which includes 
excellent electrical conductivity, high mechanical strength, hydrophilic features, multiple possible 
surface functional groups, superior specific surface area, and the ability to accommodate 
intercalants. In this thesis, the preparation strategies, structures, properties, and applications of 
MXene materials in lithium-based and potassium-based batteries have been systematically 
reviewed. Moreover, we rationally design various MXene materials for lithium-iodine, potassium 
metal, and aqueous lithium-sulfur batteries. The usage of MXene materials can effectively enhance 
the electrochemical performances of these energy storage devices. This thesis may provide an 
insight into the development of two-dimensional MXene materials for large-scale energy storage. 
 
 
 
 
